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DETAILED ACTION 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 2, 9, 11, 12, 14 and 15 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Yamashita (US 6,541,927 B2). 

Regarding claim 1, Yamashita discloses a cathode circuit for an imaging tube 
(Fig.l), including: 

a) a plurality of high voltage elements (12 and "Kr") and 

b) at least one voltage clamping device (13r) coupled between the plurality of 
high voltage elements and preventing occurrence of overvoltage transients in the cathode 
circuit (col. 5, lines 15-28). 

With respect to claim 2, Yamashita further discloses that the plurality of high 
voltage elements have a low operating voltage therebetween (clamping circuit maintains 
voltage below a threshold; thus, Kr and the output terminal of item 12 are at substantially 
the same voltage). 
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With respect to claim 9, Yamashita further discloses that the voltage clamping 
device is a voltage clamping device (col. 5, lines 15-28). 

Regarding claim 11, Yamashita discloses an imaging tube (Fig.l), including: 

a) a plurality of high voltage elements (cables between 12 and 13r, and between 
13r and Kr), and 

b) at least one voltage clamping device 13r coupled between the plurality of high 
voltage elements and preventing occurrence of overvoltage transients in the imaging tube 
(col.5, lines 15-28). 

With respect to claim 12, Yamashita further discloses: 

c) a driving circuit 12, and 

d) a cathode Kr coupled to to the driving circuit via the plurality of high voltage 
elements (Fig. 1). 

With respect to claim 14, Yamashita further shows that the plurality of voltage 
elements exist within at least one of the imaging tube housing, casing, cable assembly 
and cathode (Fig. 1). 

With respect to claim 15, Yamashita further discloses that the plurality of high 
voltage elements are a plurality of high voltage leads (between 12 and 13r, and between 
13randKr). 
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Claims 1, 2, 6, 7 and 9-18 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Tanaka (US 4,995,069). 

Regarding claim 1, Tanaka discloses a cathode circuit for an imaging tube (Figs.3, 
5 and 8), including: 

a) a plurality of high voltage elements 20b, 23, and 

b) at least one voltage clamping device 72b coupled between the plurality of high 
voltage elements and preventing occurrence of overvoltage transients in the cathode 
circuit (col. 5, lines 52-62). 

With respect to claim 2, Tanaka further discloses that the plurality of high voltage 
elements have a low operating voltage therebetween (the driving circuit 20b directly 
applies the voltage to cathode 23; col. 5, lines 57-62). 

With respect to claim 6, Tanaka further discloses that the voltage device is a 
resistive jumper (Fig.8). 

With respect to claim 7, Tanaka further discloses that the voltage clamping device 
is made of a resistive material (resistor 72b). 

With respect to claim 9, Tanaka further discloses that the voltage clamping device 
is a voltage clamping device or current clamping device (col. 5, lines 52-62). 
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With respect to claim 10, Tanaka further discloses that the voltage clamping 
device performs as an insulator when the voltage potential between the plurality of high 
voltage elements is less than a predetermined differential voltage (current flows freely 
past resistor 72b via short between lead 66 and cathode 23 below a predetermined 
differential voltage, where current flows through resistor 72b when a predetermined 
differential voltage is exceeded; col. 5, lines 52-62). 

Regarding claim 11, Tanaka discloses an imaging tube (Figs. 5 and 8), including: 

a) a plurality of high voltage elements (cables between 20b and 72b and between 
72b and 23), and 

b) at least one voltage clamping device coupled between the plurality of high 
voltage elements and preventing occurrence of overvoltage transients in the imaging tube 
(col. 5, lines 52-62). 

With respect to claim 12, Tanaka further discloses a driving circuit 20b and a 
cathode 23 coupled to the driving circuit via the plurality of high voltage elements (Figs. 5 
and 8). 

With respect to claim 13, Tanaka further discloses: 

c) a driving circuit 20b (Fig. 5), and 

d) a high voltage receptacle (Fig. 8, inherently provided in order to connect the 
cables from the driving circuit to the cathode through the vacuum envelope 21a) that is 
coupled to the driving circuit via the plurality of high voltage elements. 



Application/Control Number: 10/71 1,923 Page 6 

Art Unit: 2882 

With respect to claim 14, Tanaka further shows that the plurality of high voltage 
elements exist within at least one of the imaging tube housing, insert, casing and cable 
assembly (Fig.8). 

With respect to claim 15, Tanaka further shows that the plurality of high voltage 
elements are a plurality of high voltage leads (cables between 20b and 72b and between 
72b and 23). 

With respect to claim 16, Tanaka further discloses that the voltage clamping 
device allows current flow between the plurality of high voltage leads when the voltage 
potential between the plurality of high voltage leads is greater than a predetermined 
voltage level (col. 5, lines 52-62). 

With respect to claim 17, Tanaka further discloses that the voltage clamping 
device is made of a resistive material (resistor 72b). 

With respect to claim 18, Tanaka further discloses that the voltage clamping 
device performs as an insulator when the voltage potential between the plurality of high 
voltage elements is less than a predetermined differential voltage (current flows freely 
past resistor 72b via short between lead 66 and cathode 23 below a predetermined 
differential voltage, where current flows through resistor 72b when a predetermined 
differential voltage is exceeded; col. 5, lines 52-62). 
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Claims 1, 3, 4, 6, 7, 9-11 and 14-18 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Wirth (US 5,132,999). 

Regarding claim 1, Wirth discloses a cathode circuit for an imaging tube (Fig. 2), 
including: 

a) a plurality of high voltage elements (including items 48-53), and 

b) at least one voltage clamping device 58, 59 coupled between the plurality of 
high voltage elements and preventing occurrence of overvoltage transients in the cathode 
circuit (col.2, lines 50-53; col.4, lines 27-46; col.5, lines 10-35). 

With respect to claims 3, 4 and 7, Wirth further discloses that the voltage 
clamping device is made of a resistive material, specifically, a metal oxide varistor (col.4, 
lines 43-46). 

With respect to claim 6, Wirth further discloses that the voltage clamping device 
is a resistive jumper (Fig. 2 and col.5, lines 10-24). 

With respect to claim 9, Wirth further discloses that the voltage clamping device 
is a voltage clamping device or a current clamping device (see above citations). 

With respect to claim 10, Wirth further discloses that the voltage clamping device 
performs as an insulator when voltage potential between the plurality of high voltage 
elements is less than a predetermined differential voltage level (see above citations). 
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Regarding claim 11, Wirth discloses an imaging tube (Fig.2), including: 

a) a plurality of high voltage elements (leads connecting both ends of the voltage 
clamping device), and 

b) a voltage clamping device 58, 59 coupled between the plurality of high voltage 
elements and preventing occurrence of overvoltage transients in the imaging tube (col. 2, 
lines 50-53; col. 5, lines 10-35). 

With respect to claim 14, Wirth further discloses that the plurality of high voltage 
elements exist within an imaging tube housing 55. 

With respect to claim 15, Wirth further discloses that the plurality of high voltage 
elements are a plurality of high voltage leads (see part b of the rejection of claim 11). 

With respect to claim 16, Wirth further discloses that the voltage clamping device 
allows current to flow between the plurality of high voltage leads when voltage potential 
between the plurality of high voltage leads is greater than a predetermined voltage level 
(col.2, lines 50-53; col.5, lines 10-35). 

With respect to claim 17, Wirth further discloses that the voltage clamping device 
is made of a resistive material. 
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With respect to claim 18, Wirth further discloses that the voltage clamping device 
performs as an insulator when voltage potential between the plurality of high voltage 
elements is less than a predetermined differential voltage level (see above citations). 

Claims 1, 6, 7, 9-1 1 and 15-19 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Titterton (US 2,524,240). 

Regarding claim 1, Titterton discloses a cathode circuit for an imaging tube 
(Figure), including: 

a) a plurality of high voltage elements (22, 23, 40, 27, 41), and 

b) at least one voltage clamping device (resistor at top of Figure, not labeled) 
coupled between the plurality of high voltage elements and preventing occurrence of 
overvoltage transients in the cathode circuit (inherent in the function of the un-labeled 
resistor where tube discharge will take place rather than current flow through the resistor 
unless the applied voltage exceeds the resistive ability of the resistor and current starts to 
flow in the resistor). 

With respect to claim 6, Titterton further shows that the voltage clamping device 
is a resistive jumper (symbol for resistor, Figure). 

With respect to claim 7, Titterton further shows that the voltage clamping device 
is formed of a resistive material (symbol for resistor, Figure). 
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With respect to claim 9, Titterton further shows that the voltage clamping device 
is either a voltage clamping device or a current clamping device (Figure). 

With respect to claim 10, it is inherent in the function of the un-labeled resistor of 
Titterton that the voltage clamping device performs as an insulator when the voltage 
potential between the plurality of high voltage elements is less than a predetermined 
differential voltage level (Figure, see explanation in rejection of claim 1). 

Regarding claims 1 1 and 15, Titterton discloses an imaging tube (Figure), 
including: 

a) a plurality of high voltage elements (high voltage leads between un-labeled 
resistor and items 22, 23, 40 and 27), and 

b) a voltage clamping device coupled between the plurality of high voltage 
elements and preventing occurrence of overvoltage transients in the imaging tube 
(inherent in the function of the un-labeled resistor where tube discharge will take place 
rather than current flow through the resistor unless the applied voltage exceeds the 
resistive ability of the resistor and current starts to flow in the resistor). 

With respect to claim 16, it is inherent in the function of the un-labeled resistor of 
Titterton that the voltage clamping device allows current to flow between the plurality of 
high voltage leads when voltage potential between the plurality of high voltage leads is 
greater than a predetermined voltage level (Figure, see explanation in rejection of claim 

ii). 
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With respect to claim 17, Titterton further shows that the voltage clamping device 
is formed of a resistive material (symbol for resistor, Figure). 

With respect to claim 18, it is inherent in the function of the un-labeled resistor of 
Titterton that the voltage clamping device performs as an insulator when voltage potential 
between the plurality of high voltage elements is less than a predetermined differential 
voltage level (Figure, see explanation in rejection of claim 1 1). 

Regarding claim 19, Titterton discloses a cathode circuit (Figure) having a 
plurality of high voltage elements (35, 37, 39 and 40, for example) having at least one 
discharge gap with a predetermined width (col. 3, line 66 through col. 4, line 23), and 
discharging takes place across the gap when a voltage potential across the gap is greater 
than a predetermined voltage level (see above citation). 

Allowable Subject Matter 
Claim 20 is allowed for reasons as stated in the previous Office action, dated 
September 22 nd , 2006. 

Claims 5 and 8 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims, as indicated in the previous Office action, dated 
September 22 nd , 2006. 
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Response to Arguments 

Applicant's arguments with respect to claims 1, 1 1 and 19 have been considered 
but are moot in view of the new ground(s) of rejection. 

Specifically, the examiner agrees with Applicants' arguments that the devices 
indicated in the prior art with respect to the 35 USC 102(b) rejections of claims 1 and 1 1 
made in the previous Office action, dated September 22 nd , 2006, do not necessarily 
perform the function of preventing overvoltage transients in the cathode circuits. 

Furthermore, the examiner agrees that the circuit in Boyer, with respect to the 35 
USC 102(b) rejection of claim 19, is not a cathode circuit. The Marx generator feeds the 
resulting voltage discharged from the gaps G1-G10 to the anode, rather than the cathode. 
The X-ray system of Boyer operates under the field emission concept, where the cathode 
is simply grounded and does not have an associated circuit. 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Saturtun (US 4,601,051) teaches the use of clamping circuits in 
order to protect low- voltage feedback loop circuitry. Smits (US 4,638,500) teaches a 
clamping circuit in a low-voltage feedback loop. 

Reinhold (US 4,899,354) teaches an insulative element 6, Fig.l, that matches 
most of the structural requirements of the claimed invention, including claim 5. 
However, there is no teaching nor suggestion in the prior art of record that element 6 
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prevents the occurrence of overvoltage transients in the cathode circuit (between the 
cathode leads 2 and 3), or a need for such a function in that position. 

Smith (US 1,647,478) and Splain877 teach the use of spark gap elements in order 
to reduce overvoltage transients in a cathode circuit. 

Courtois (US 3,643,094) teaches the use of a spark gap element to drive a cathode 

circuit. 

Qian (US 6,507,174 Bl) and Moisin (US 2002/0030451 Al) teach voltage- 
clamping circuits for preventing overvoltage transients in high voltage applications. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thomas R. Artman whose telephone number is (571) 272- 
2485. The examiner can normally be reached on 9am - 5:30pm Monday - Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ed Glick can be reached on (571) 272-2490. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Thomas R. Artman 
Patent Examiner 



